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(54) Storing semi-conductor wafers in cassettes 

(57) A dusttight storage cabinet (50) for storing articles such as wafer cassettes for containing semiconductor wafers 
comprises a housing having an entrance (46), formed in its front wall, for allowing articles to come in and go out of the 
housing therethrough; an air supply duct (not shown) for supplying the inside of the housing with clean air; a vertical rotation 
shaft (70) rotatably disposed in the housing for turning about its longitudinal axis; a drive motor (76) for turning the rotation 
shaft; and a rack assembly (84) of a substantially cylindrical structure. The rack assembly is coaxially secured to the 
rotation shaft and has a plurality of compartments (92) for storing the articles therewithin. The compartments open radially 
outward and are partitioned off from one another so as to prevent cross contamination by dust among the compartments. 




Fig. 2 


Fig. 3 


O 
CD 

r>o 

CO 
CO 

o 
ro 



Fig. I 

(Prior Art) 


*/\6 


2199022 


62 
A 


58 


84 


72 


92 


92 


92 


92 


T 

80 
-88 


88 
-86 

70- 


82 

1 


44- 


D, 


88 
88- 


92 


LJ 


92 


92 


92 


104 A 

•fnV 


74 


72 


z 


LI 


54 




•46 


106 


r 


60 


76 78 


156. 

r 


78 


r 


102 

56 
90 
94 


64 


-96 HE 
-100 
•57 

-98 


48 


52 


Fig. 2 




Fig.5 



Fig.7 



Fig.9 


2199022 



Fig. 1 1 



198 
204^/ 200 
[38 Mf /2I6 



2199022 




-1- 

2199022 

DUSTTIGHT STORAGE CABINET APPARATUS 
FOR USE IN CLEAN ROOMS 

BACKGROUND OF THE INVENTION 
This invention relates to a storage cabinet 
apparatus used in clean rooms in which , for example, 
semiconductor devices are fabricated, the storage cabinet 
apparatus being used for temporarily storing works such 
as wafer cassettes containing semiconductor wafers. 

In the fabrication processes of semiconductor 
devices such as VLSIs and ICs,. in particular, in the 
pretreatment process in which circuit elements are formed 
on semiconductor wafers, the occurrence of dust in 
workrooms is a serious obstruction to the desired high 
yield of semiconductor devices. That is to say, the 
yield of the semiconductor devices is severely influenced 
by the cleanliness of the workroom's atmosphere. 
Therefore, it is preferable that the workrooms used for 
fabricating semiconductor devices are clean rooms of a 
cleanliness (which is determined by the number of dust 
particles contained in a unit volume of atmosphere) 
higher than a predetermined level. For the same reason, 
it is required that storage cabinets have the same or 
higher cleanliness than that of the workrooms. The 
storage cabinets are cabinets being used in the work 
rooms for storing wafer cassettes in temporarily. Wafer 
cassettes are stored in these cabinets, for example, when 
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the cassettes are not being used or when the 
semiconductor wafers contained in the wafer cassettes 
must wait for the next fabrication process. 

FIG . 1 illustrates a typical example of the 
5 conventional storage cabinet which has a generally 
rectangular box-like housing 30 with an elongated 
entrance 40 extending from side to side. This entrance 
40 is provided with a sliding shutter 42 which is driven 
vertically by a suitable means such as a motor (not 
10 shown). In the housing 30, a plurality of horizontal 

trays 32 are connected by endless chains or sprockets 34 
in such a manner that the trays 32 are drawn in an 
endless line. The trays 32 are adapted to support a 
plurality of works such as wafer cassettes 44 in which 
15 semiconductor wafers are contained. The chains 34 are 
routed around a plurality of guide wheels 36 rotatably 
connected to the housing 30- One of the guide wheels 36 
is drivingly connected to an electric motor 38 which is 
secured to the bottom section of the housing 30 , and 
20 thereby when the motor 38 is actuated, the trays 32 are 
driven in a direction indicated by the arrows in FIG. 1. 
In the housing 30, a clean air flow is directed downward 
to the bottom of the housing 30 or forward to the 
entrance 40 by a blower so that dust occurring in the 
25 housing 30 is immediately discharged out of the housing 
30. In order to have the wafer cassettes put into or 
taken out of the storage cabinet, a desired tray 32 is 
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brought to a position horizontally adjoining the entrance 
40. Then, the shutter 42 is opened and the wafer 
cassettes 44 are put onto or taken off the tray 32 by 
workers . 

5 However, since the aforementioned conventional 

storage cabinet is of a structure such that the air flow 
is directed downward or forward to go through the entire 
housing 30, dust created in the upper or back area of the 
inside of the housing 30 is blown throughout the lower or 

10 front area of the inside of the housing- That is to say, 
there arises the potential inconvenience of many 
semiconductor wafers being contaminated by the dust 
occurring at one wafer cassette in the housing or at a 
part of the cabinet such as the chains 34 and the motor 

15 38. Also, since the width of the entrance 40 is as large 
as the entire length of a tray 32, not only one wafer 
cassette 4 4 which is to be put in or taken out of the 
housing 30 but also all the other wafer cassettes 44 on 
the same tray 32 are exposed to the external atmosphere 

20 upon the opening operation of the shutter 42. This fact 
may increase the potential of the semiconductor wafers to 
be contaminated by outside dust such as dust carried by 
the workers. Although these problems mentioned above can 
be solved by employing a cassette case which is capable 

25 of hermetically encasing each wafer cassette 44, such a 
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cassette case is likely to be an obstacle to the wafer 
cassettes' automatic transportation which is desired in 
clean rooms, 

SUMMARY OF THE INVENTION 
5 Accordingly, it is an object of the present 

invention to provide a storage cabinet apparatus which 
has less potential for producing dust in the housing than 
the conventional storage cabinet . 

Another object of the present invention is to 
10 provide a storage cabinet apparatus in which even if dust 
occurs in the housing, the dust is not blown throughout 
the housing . 

A further object of the present invention is to 
provide a storage cabinet apparatus in which the stored 
15 semiconductor wafers are prevented from contamination by 
outside dust entering through the entrance on the 
housing. 

With these and other objects in view, the present 
invention provides a dusttight storage cabinet apparatus 
20 comprising: a housing having a first entrance, formed in 
its front wall, for allowing works to come in and go out 
of the housing through the first entrance; air supply 
means for supplying the inside of the housing with clean 
air; a vertical rotation shaft rotatably disposed in the 
25 housing for turning about its longitudinal axis; first 
drive means for turning the rotation shaft; and a rack 
assembly of a substantially cylindrical structure. The 
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rack assembly is coaxially secured to the rotation shaft, 
and has a plurality of compartments for storing the works 
therewithin. The compartments open radially outward and 
are partitioned off from one another so as to prevent 
5 cross contamination by dust among the compartments. 
The rack assembly may include: a cylindrical 
support frame concentrically connected to the rotation 
shaft; a plurality of parallel annular trays attached 
around the support frame at equal vertical spacings; and 

10 a plurality of radial plates extending between adjoining 
two trays so that every space between adjoining two trays 
is divided by the radial plates into a plurality of the 
compartments. Alternatively , the rack assembly may 
include a plurality of rack segments connected to one 

15 another to form the substantially cylindrical structure. 
Each of the rack segments may be a substantially 
rectangular box-like structure with an open outer end, 
which define one of the compartments therewithin. 

It is preferred that the storage cabinet has a 

20 partition wall dividing the inside of the housing into a 
front chamber and a rear chamber. The front chamber is 
in communication with the outside of the housing through 
the first entrance, while the rear chamber receives the 
rotation shaft and the rack assembly. In this case, the 

25 partition wall has a second entrance for allowing works 
to go between the front and rear chambers therethrough. 
Thus, the rear chamber is in communication with the front 
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chamber through the second entrance. It is also 
preferred that the storage cabinet has transfer means, 
disposed in the front chamber, for transporting works 
between the first entrance and rack assembly. This 
5 transfer means may include: a vertical guide rail 

rotatably disposed in the front chamber for turning about 
a longitudinal axis thereof; a slider member slidably 
connected to the guide rail for movement along the guide 
rail; a horizontal arm extending horizontally from the 
10 slider member; and a clamping hand, attached to the 

distal end of the horizontal arm, for releasably clamping 
the works. The horizontal arm may be a telescopic 
structure such that the horizontal arm is horizontally 
extensible and contract ible . 
-5 The first drive means may be a linear motor which 

consists of an annular secondary conductive body 
coaxially attached to the rotation shaft, and a plurality 
of primary coils disposed in the housing in such a manner 
that the primary coils confront the secondary conductive 
2 0 body. 

It is preferred that each of the compartments has an 
air inlet in communication with the air supply means so 
that clean air is introduced into each of the 
compartments through the corresponding air inlet. The 
25 air inlet may have an air filter for filtrating air 
passing through the air inlet. The compartments are 
provided with covering means for covering upper portions 
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of the openings of the compartments so that each of the 
lower portions of the openings serves as an air outlet 
for each of the compartments . 

Each of the compartments may have upper and lower 
5 inner faces- The air inlet is formed in the upper inner 
face of each of the compartments so that air flow in each 
of the compartments is driven downward to the 
corresponding lower inner face. The lower inner face of 
each of the compartments slopes down to the corresponding 

10 air outlet so as to smoothly guide the air flow toward 
the air outlet . 

The covering means may be a cylindrical inner wall 
concentrically surrounding the rack assembly. The inner 
wall includes: a third entrance, formed in that portion 

15 of the inner wall adjacent to the first entrance of the 
housing, for allowing works to go therethrough; and a 
plurality of apertures formed in those portions of the 
inner wall in front of the compartments so that the 
apertures allow the lower portions of the opening of the 

2 0 compartments to be kept open* Alternatively, the 

covering means may be a plurality of swing doors. Each 
swing door is pivotally connected to the rack assembly in 
such a manner that the openings of one or more of the 
compartments are opened and closed by the pivotal 

25 movement of each of the swing doors. Each of the swing 


doors may have one or more apertures for allowing the 
lower portions of the openings of the corresponding 
compartments to be kept open* 

BRIEF DESCRIPTION OF THE DRAWINGS 
5 In the drawings: 

FIG. 1 is a perspective view, partly cut away, of a 
conventional storage cabinet apparatus; 

FIG . 2 is a schematic vertical sectional view of a 
storage cabinet apparatus according to the present 
10 invention; 

FIG. 3 is a view taken along the line III-III in 
FIG. 2; 

FIG. 4 is a schematic plan view, partly in section, 
of a clean room in which a storage cabinet apparatus of 
15 another embodiment of the present invention is installed; 

FIG. 5 is a view taken along the line V-V in FIG. 4; 

FIG. 6 is an enlarged vertical sectional view of 
cassette compartments in FIG. 5; 

FIG. 7 is a front view of the cassette compartments 
20 in FIG. 6 ; 

FIG. 8 is an enlarged perspective view of a wafer 
cassette in which a plurality of semiconductor wafers are 
contained ; 

FIG. 9 is a schematic plan view, partly in section, 
25 of still another embodiment of the present invention; 

FIG. 10 is a view taken along the line X-X in FIG. 

9; 



FIG . 11 is a fragmentary plan view of a rack 
assembly in FIG* 9; 

FIG. 12 is an enlarged perspective view of a rack 

segment in FIG. 9; 
5 FIG. 13 is an enlarged fragmentary plan view of the 

rack assembly in FIG. 11 ; 

FIG. 14 is a fragmentary vertical sectional view of 
vertically aligned cassette compartments in FIG. 13; 

FIG. 15 is a fragmentary front view of the 
10 vertically aligned cassette compartments in FIG. 14; 

FIG. 16 is a front view of a rack segment in FIG. 
15; and 

FIG. . 17 is a vertical sectional view of the rack 
segment in FIG. 16. 

15 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring to FIGS. 2 to 17, wherein like reference 
characters designate corresponding parts throughout 
several views, and descriptions of the corresponding 
parts are omitted once given. 

20 FIGS. 2 and 3 show a storage cabinet apparatus 

according to the present invention, in which the inner 
space of a rectangular box-like housing 5 0 is divided by 
a partition wall 52 into a storage chamber 54 and a 
transfer chamber 56. The transfer chamber 56 is in 

25 communication with the outside of the housing 50 through 
an outer entrance 48 which is formed in the front wall 57 
of the housing 50. The size of the outer entrance 48 is 
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such that the outer entrance 48 allows only one work such 
as a wafer cassette 44 to go therethrough- Also, the 
transfer chamber 56 is in communication with the inside 
of an inner wall 68 (which is described later on) of the 
5 storage chamber 54 through a vertically elongated inner 
entrance 46 which is formed through the partition wall 52 
and the cylindrical inner wall 68. The vertical length 
of the inner entrance 46 is as long as the axial length 
of a rack assembly described later on. The storage 
.10 chamber 54 is supplied with clean air by such suitable 
means as a blower with an air filter, which enables the 
cleanliness of the storage chamber 54 to be kept above a 
predetermined level. The transfer chamber 56 is also 
provided with suitable means such as an air supply duct 
15 (not shown) for constantly supplying clean air into 

transfer chamber 56 and with suitable means such as an 
exhaust duct (not shown) for discharging dust out of the 
transfer chamber 56. 

As shown in FIG. 2, the storage chamber 54 is 
20 provided with a ceiling panel 58 arid a base panel 60 r 
both being secured to the inner face of the housing 50 
and respectively confronting the top and bottom walls 62 
and 64 of the housing 50. A motor room 66 is defined by 
the base panel 60 and the bottom wall 64 of the housing 
25 50. A cylindrical inner wall 68 is disposed upright 

between the ceiling panel 58 and the base panel 60 , and 
secured to the base panel 60 and the inner face of the 
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housing 50. In this cylindrical inner wall 68, a 
rotation shaft 70 is coaxially disposed, and is rotatably 
connected at its opposite end portions to the ceiling and 
base panels 58 and 60 respectively- Reference numeral 72 
5 designates bearings which rotatably support the opposite 
end portions of the rotation shaft 70. Each of these 
bearings 72 has a sealing magnetic fluid unit (not shown) 
which prevents dust from being released into the storage 
chamber 54. The lower end portion of the rotation shaft 

10 70 extends into the motor room 66 and is provided 

coaxially with an annular secondary conductive body 74. 
A plurality of primary coils 78 are fixedly connected to 
the bottom wall 64 of the housing 50 so that they 
confront the secondary conductive body 74. These primary 

15 coils 78 and the secondary conductive body 74 constitute 
a linear motor 76 for rotating the rotation shaft 70 
about its longitudinal axis. 

Referring further to FIG. 2, a pair of support discs 
80 and 82 are coaxially attached to the rotation shaft 70 

20 at a vertical distance Between these support discs 

80 and 82, a cylindrical support frame 86 is secured so 
that the rotation shaft 70 is concentrically surrounded 
by the support frame 86. This support frame 86 is 
provided with a plurality of parallel annular trays 88 

2 5 fitting therearound at equal vertical spacings . As shown 
in FIG. 3, a plurality of radial plates 90 extend between 
adjoining two trays 88 so that every space between 
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adjoining two trays 88 is divided by the radial plates 90 
into a plurality of individual compartments 92 for 
storage of a work such as wafer cassette 44. That is to 
say, the support discs 80 and 82 , the support frame 86 , 
5 the trays 88 and the radial plates 90 constitute a rack 
assembly 84 which has a plurality of individual cassette 
compartments 92 opening radially outwards. 

As shown in FIG. 3, a horizontal plate 94 for 
receiving a work thereon is secured to the inner face of 
10 the housing 50 in such a manner that the receiving plate 
94 is positioned in the transfer chamber 56 and adjacent 
to the outer entrance 48. Also, in the transfer chamber 
56, there is disposed a transfer mechanism 96 for 
transferring works between the receiving plate 94 and 
15 each cassette compartment 92 in the storage chamber 54. 

This transfer mechanism 96 includes a vertical guide rail 
98, a slider 100, a horizontal arm 102 and a clamping 
hand 104. The guide rail 98 extends between the top and 
bottom walls 62 and 64 of the housing 50 in such a manner 
20 that it can be turned about its longitudinal axis. 
Suitable means such as a servomotor (not shown) is 
provided for turning the guide rail 98. The slider 100 
is movably connected to the guide rail 98 for movement 
along the guide rail 98. Suitable means such as a lead 
25 screw and ball nut is interposed between the slider 100 
and the guide rail 98 for driving .the slider. 100. The 
horizontal arm 102 extends horizontally from the slider 
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100. This arm 102 is of a telescopic structure and thus 
is horizontally extensible and contractible • The 
clamping hand 10 4 is attached to the distal end of the 
horizontal arm 102 , and has a pair of spaced parallel 
5 fingers 106 movable toward and away from each other, 
whereby the clamping hand 104 is capable of releasably 
clamping a work: between the fingers 106. 

In order to store a work 4 4 in the storage cabinet 
thus constructed, . the work 44 is put into the transfer 

10 chamber 56 through the outer entrance 48 and is placed on 
the receiving plate 94. Then, the transfer mechanism 96 
is actuated to clamp the work 44 and thereby the work 44 
is clamped by the. clamping hand 104. Next, the clamping 
hand 104 is brought into a position in front of the inner 

15 entrance 46 by turning the guide rail 98, and then its 
level is adjusted by sliding the slider 100 so that it 
comes to a position at the same level as a desired vacant 
compartment 92. The horizontal arm 102 is then, extended 
toward the cassette compartment until the clamping hand 

20 104 is brought into the cassette compartment 92. The 

fingers 106 are withdrawn from each other and thereby the 
work 44 is released onto that portion of the tray 88 in 
the cassette compartment 92. When all the compartments 
92 in a vertical row facing the inner entrance 46 are 

25 filled with works 44 as other works 44 are brought into 
the cabinet one after another, the rotation shaft 70 is 
turned until another vertical row of available 


compartments 92 faces the inner entrance 46. Otherwise, 
the rotation shaft 70 may be turned every time a work 44 
is put into a compartment 92. To withdraw a work 44 from 
the cabinet, the transfer mechanism 96 is operated in an 
opposite manner co the aforementioned operation. 

As is mentioned above, since the outer entrance 48 
is of such a size that the outer entrance 48 allows only 
one work 44 to pass therethrough, and since the storage 
chamber 54 is indirectly in communication with the 
outside of the housing 50 through the transfer chamber 56 
in which air is kept constantly clean, outside dust is 
almost completely blocked from being brought into the 
storage chamber 54 upon the storing and withdrawing 
operation of the works 44. Also, since the bearings 72 
have the sealing magnetic fluid units, and since the 
rotation shaft 70 is driven by the linear motor 76 which 
produces no dust, the cleanliness of the storage chamber 
54 is kept at a higher level than that of the 
conventional storage cabinet. Consequently, the storage 
cabinet according to the present invention is capable of 
storing works with an extremely low potential of 
contamination by dust . 

In place of the transfer mechanism 96, there may be 
employed a transporting robot proposed by some of the 
inventors of the present invention, in U.K. Patent 
Application entitled "TRANSPORTING ROBOT FOR 
SEMICONDUCTOR WAFERS", filed on November 12, 1987. 
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Another embodiment of the present invention is 
illustrated in FIGS. 4 to 7 . FIG. 4 shows a clean room 
in which a storage cabinet 110 of this embodiment is 
installed. The clean room is divided by a partition wall 
5 112 into a passage area 114 and a work area 116. In the 
passage area 114, a railway carrier 118 is installed for 
transporting wafer cassettes 44 between several work 
areas. The storage cabinet 110 is located in the work 
area 116, together with a transporting robot 120 which 

10 transfer wafer cassettes 4 4 between the storage cabinet 
110 and the railway carrier 118 and between the storage 
cabinet 110 and a turntable 119. A wafer cassette 44 
placed on the turntable may be transported, by another 
robot, to apparatuses which process semiconductor wafers. 

15 Reference numeral 122 denotes a station assembly for 

shifting wafer cassettes 44 between the passage and work 
areas 114 and 116. The transporting robot 120 may be the 
one disclosed in the aforementioned U.K. Patent 
Application entitled "TRANSPORTING ROBOT FOR 

20 SEMICONDUCTOR WAFERS" - 

The housing 124 is a rectangular box-like structure 
without a transfer chamber. A vertically elongated 
entrance 125 is formed through the front and inner wall 
57 and 130 of the housing 124. The vertical length of 

25 the entrance 125 is approximately as long as the height 
of a rack assembly 126 in the inner wall 130. A sliding 
door 127 is slidably connected to the front wall 57 for 
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opening and closing the entrance 125. As shown in FIG 5 , 
the rack assembly 126 includes a cylindrical support 
frame 12 8 with a closed up>per end and an open lower end. 
Through this open lower end, the inside of the support 
5 frame 128 is in communication with air supply means such 
as a blower 182 in the motor room 66. A plurality of 
radial arms 131 interconnect the support frame 128 
fixedly and concentrically to the rotation shaft 70. A 
plurality of substantially parallel annular trays 132, 
10 each being of a hollow construction, are concentrically 
formed around the support frame 128 at equal vertical 
spacings. Each of the trays 132 is in communication with 
the inside of the support frame 128. As shown in FIG. 6, 
each of the cassette compartments 92 of the rack assembly 
15 126 is provided with an air inlet 136 which is formed in 
the lower wall 134 of the tray 132 over the corresponding 
compartment 92, so that each of the cassette compartments 
92 is in communication with the inside of the tray 132 
through the air inlet 136. The air inlet 136 is covered 
20 by a flat-type HEP A or ULPA filter 138 through which air 
passing is filtrated- The upper wall 140 of each tray 
132 is inclined to a horizontal plane in such a manner 
that the inner edge 142 of the upper wall 140 is 
positioned at a higher level than the outer peripheral 
25 edge 144 of the upper wall 140. That is to say, the 

upper wall 140 of each tray 132 serves as a guide plate 
for guiding air flow in the compartments 92 radially 
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outward. Each cassette compartment 92 is provided with 
an air outlet 14 6 formed in the inner wall 130 of the 
housing 124 so that air flow guided by the upper wall 140 
of a tray 132 passes out of the inner wall 130 through 
5 the air outlet 146,. Each air outlet 146 is of a 

circumf erentially extending slit-Tike configuration and 
is positioned adjacent to the lower section of a cassette 
compartments 92* 

Each of the compartments 92 is further provided with 

10 a pair of supporting members 148 for supporting a work 
thereon. Each supporting member 148 consists of inner 
and outer legs 150 and 152 protruding upward from the 
upper wall 140 of the corresponding tray 132 and a 
bridging bar 154 bridging the distance between the top 

15 ends of the inner and outer legs 150 and 152. The outer 
leg 152 is located at a radially outer position to the 
inner leg 150 and has a length substantially longer than 
that of the inner leg 150. As a result, the bridging bar 
154 is inclined to a horizontal plane in such a manner 

20 that the outer end 156 of the bridging bar 154 is 

positioned at a higher level than its inner end 158. As 
shown in FIG. 7, a pair of supporting members 148 in a 
compartment 92 are aligned parallel with a horizontal 
distance D 2 which is generally equal to the distance 

25 between the pair of leg portions 160 and 162 of a wafer 
cassette. 44. Each of the bridging bars 154 is provided 
at its upper face with an engaging ridge 164 extending 
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therealong. Consequently, it is possible to place a 
wafer cassette 44 on the pair of supporting members 148 
with its leg portions 160 and 162 supported respectively 
by the upper faces of the bridging bars 154 and also with 
5 the wafer cassette's leg portions 160 and 162 engaged 
with the engaging ridges 164 of the bridging bars 154. 
Reference numeral 166 designates a horizontal connecting 
rod extending between the pair of supporting members 148. 
Also, reference numeral 168 designates a stop member 
10 attached to the bridging bars 154 for preventing a wafer 
cassette 4 4 on the supporting members 148 from slipping 
down the upper faces of the bridging bar 154. 

In addition, as shown in FIG. 8 and stated above, 
the wafer cassette 44 generally used in handling 
15 semiconductor wafers, is a channel-shaped structure 

having a pair of elongated leg portions 160 and 162 . The 
wafer cassette 44 has, U-shaped opposite end faces 170 
and 172, closed bottom face 173 and curved inner face 
174. The leg portions 160 and 162 are formed on the 
20 bottom face 173 so as to extend perpendicular to the end 
faces 170 and 172. A plurality of grooves 176 are formed 
in the inner face 174 of the cassette 44 in such a manner 
that when semiconductor wafers 178 are received in the 
grooves 176, the semiconductor wafers 178 are aligned 
25 parallel both to one another and to the end faces 170 and 
172. Accordingly, when such a wafer cassette 44 shown in 
FIG. 8 is properly placed on the supporting members 148 
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in a compartment 92, the cassette-encased wafers 178 are, 
naturally, as shown in FIG * 7, inclined to a vertical 
plane. 

Returning to FIG. 5, an air supply duct 180 which is 
5 in communication with the central air conditioner (not 

shown) of the clean room, is connected to the top wall 62 
of the housing 12 4. Thus, by the clean air supplied to 
the housing 124 through the duct 180, the internal 
pressure of the housing 124 is maintained at a constant 

10 level which is higher than the atmospheric pressure. 

Reference numeral 184 denotes a HEPA or ULPA filter for 
filtrating air introduced into the housing 124. As shown 
in FIG. 4, four air vents 186 are formed respectively in 
those portions of the base panel 60 adjacent to the four 

15 corners of the housing' 124. The blowers 182 in the motor 
room 66 are positioned adjacent to the four air vents 186 
respectively and are in communication with the inner 
space of the support frame 128 through HEPA or ULPA 
filters 188. These blowers 182 maintain the internal 

20 pressure of the support frame 128 that is higher than the 
external pressure thereof. Reference numeral 190 
designates a magnetic brake, disposed at the lower end of 
the rotation shaft 70, for braking the rotation shaft 70. 
Reference numeral 192 designates a rotary encoder, 

25 disposed at the upper end of the rotation shaft 70, for 
determining the revolution of the rotation shaft 70. 
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With this construction of the storage cabinet, the 
wafer cassettes 44 can, by opening the sliding door 127 , 
be put into or withdrawn from the compartments 92 which 
are facing the entrance 125. These storing and 
5 withdrawing operations are naturally, achieved by the 

transporting robot 120. The desired compartments 92 can 
be brought to the position exactly in front of the 
entrance 125 by means of the linear motor 7 6 , magnetic 
brake 190 and the rotary encoder 192. 
10 Clean air introduced through the duct 180 into the 

housing 124 is drawn into the blowers 182 through the air 
vents 186, and, after being filtrated by the air filter 
188, is supplied to the inside of the support frame 128. 
In the support frame 128,/ the supplied air is driven 
15 upward from the lower end to the top end, and then, is 
introduced into each tray 132. Next, the air is 
introduced into each cassette compartment 92 through the 
air filter 138 at the corresponding air inlet 136. In 
each compartment 92, the air is directed downward to the 
20 upper wall 140 of the tray 132, is guided by the upper 
wall 140 to the outlet 146 and then blown out of the 
inner wall 130. The discharged air from the inner wall 
130 is, again drawn into the blowers 182 and circulates 
in the housing 124 in the same manner as is previously 
25 described. That is to say, an individual clean air flow, 
the same as the vertical laminar air flow of a clean 
room, is formed in each of the cassette compartments 92, 
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and the dust occurring in the compartment 92 is 
immediately discharged from the compartment 92 through 
the air outlet 146. Consequently, there is no potential 
of the wafer cassettes stored in each compartment 92 
5 being subjected to dust occurring in other sections of 
the housing 124- Furthermore, since each compartment 92 
is adapted to contain a wafer cassette 44 with the 
cassette-encased semiconductor wafers 178 being 
substantially parallel to the direction of the air flow 

10 in the compartment 92. there does not arise the 

inconvenience of a turbulent air flow in the compartment 
92. Since the compartments 92 facing the sliding door 
127 are not provided with air outlets 146 , not wafer 
cassettes with wafers but only vacant cassettes 44 may be 

15 stored in these compartments 92. 

Still another embodiment of the present invention is 
illustrated in FIGS. 9 to 15. As shown in FIGS. 9 and 
10, a housing 194 does not have the cylindrical inner 
wall. Therefore, an entrance 195 is formed only through 

20 the front wall 57 of the housing 194, and a rack assembly 
196 is disposed directly inside the housing 194. As 
shown in FIG- 11, this rack assembly 196 includes a 
plurality of radial arms 198, a plurality of vertical 
support rods 200 and a plurality of rack segments 202. 

2 5 The radial arms extend radially outward from the rotation 
shaft 70. The vertical support rods 200 are attached to 
the outer ends of the radial arms in such a manner that 


the vertical rods 200 concentrically surround the 
rotation shaft 70. A plurality of connecting plates 204 
are secured to the outer face of each vertical rods 200 
at equal vertical spacings. Each of the rack segments 
202 is secured between the circumf erentially adjoining 
two connecting plates 204. 

As shown in FIG, 12 , each of the rack segments 202 
is of a substantially rectangular box-like structure with 
an open, outer end, the segment defining a cassette 
compartment 92 within it. This rack segment is 
fabricated, for example, by molding stainless steel into 
a one-piece structure or by assembling unit panels made 
of lightweight, antistatic plastic. An aperture serving 
as the air inlet 136 (see FIG. 14) is formed in the top 
wall 206 of the rack segment 202. The flat-type HEPA or 
ULPA filter 138 is secured to the top wall 206 so as to 
cover the aperture 136. The bottom wall 208 of the 
segment 202 is inclined relative to the top wall 206 so 
that upon the completion of the rack assembly's 
construction, the outer edge of the bottom wall 208 is 
positioned at a lower level than the inner edge of the 
bottom wall 208. A pair of supporting members 148 are 
mounted on the bottom wall 208 of the segment 202 in the 
same manner as the the supporting members of the 
foregoing embodiment (see FIG. 14). A pair of side 
flanges 210 and 212 which are parallel to the top wall 
206 of the segment 202 are projecting respectively from 
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the opposite side walls 214 and 216 of the segment 202. 
A rectangular peripheral flange of window frame-like 
structure, which consists of opposite side strips 2 22 and 
224 and upper and lower strips 226 and 228, is formed 
5 around the opening 220 of the segment 202. 

As shown in FIG . 13, the side flanges 210 and 212 of 
each rack segment 2 02 are secured respectively to 
connecting plates 204 positioned at the opposite sides of 
the corresponding rack segment 202 thereby each segment 

10 202 is supported on the connecting plates 204. The side 
strip 222 of each rack segment 202 is connected to the 
side strip 224 of the circumf erentially adjoining rack 
segment 202, via a vertically extending slat 230. 
Sealing members 218 are disposed along the seams between 

15 the slat 230 and the respective side strips 222 and 224. 
As shown in FIG. 14, the upper strip 226 of each rack 
segment 202 is directly connected to the lower strip 228 
of the upper adjoining rack segment 202. Also, a sealing 
member 232 (see FIG. 14) is disposed along the seam 

20 between each rack segment 202 and the upper adjoining 
rack segment 202. The plurality of rack segments 202 
are, thus, assembled to form a substantially cylindrical 
structure having a plurality of cassette compartments 92 
arranged in a latticework manner. 

25 As illustrated in FIGS. 13 to 15, every row of 

vertically aligned cassette segments 202 is provided with 
a swing door 236 connected to the side strips 222 thereof 
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for turning about a vertical pivot 234 . This swing door 
236 consists of a vertically elongated plate such that 
all the openings 220 of vertically aligned segments 202 
are covered by the swing door 236 when the door 236 is 
5 pivoted to the closed position shown by the solid line in 
FIG. 13. Horizontally elongated apertures 238 of the 
same number as vertically aligned segments 202 are formed 
in those portions of the swing door 236 in front of the 
lower sections of the cassette compartments 92 so that 
10 these apertures 238 serve as air outlets. Suitable means 
such as a coil spring is provided for urging the swing 
door into its closed position. A pair of blades 240 are 
attached to the lower end portion of the pivot 234 which 
is extended below the lower end of the rack assembly 196. 
15 These blades 240 extend in opposite radial directions 
from the pivot 234 so that they are substantially 
parallel to the swing door 2.36. 

As shown in FIGS. 14 and 15 , a drive mechanism 242 
for pivoting the swing door 236 is provided, adjacent to 
20 the entrance 195 of the housing 194. This drive 

mechanism 242 has a servomotor 244 fixedly disposed in 
the motor room 66 of the housing 194. The servomotor 244 
is drivingly connected via a timing belt 248 to a pulley 
246 which is rotatably connected to the housing 194. A 
25 pair of engaging fingers 250 are drivingly attached to 
the pulley 246 so that they are located at a position 
into which the lower end portion of the pivot 234 is 


-25- 


brought, when a row of vertically aligned segments 202 
confronts the entrance 195 of the housing 194. 
Accordingly, when a row of rack segments 202 is brought 
to the position adjacent to the entrance 195, the lower 
5 portion of the corresponding doer's pivot 234 is 

positioned between the engaging fingers 250. Therefore, 
by turning the fingers 250 counterclockwise in FIG 13, 
the fingers 250 engage with the blades 240 of the pivot 
234 and, then, turn the pivot 234 together with the swing 

10 door 236 to their opened position shown by the phantom 
line in FIG - 13. The door 236 can be closed by turning 
the fingers 250 clockwise. After the closing of the door 
23 6, the rotation shaft 70 may be turned, and thereby the 
blades 240 of the door's pivot 234 are disengaged from 

15 the fingers 250 of the drive mechanism 242 and then, the 
blades 240 of another door's pivot 234 are brought to the 
position between the engaging fingers 250 of the drive 
mechanism 242. 

With this construction, since the horizontal 

20 cross-section of a rack segment 202 is parallel with the 
rectangular air filter 138, an individual smooth flowing 
clean air flow in each of the compartment 92 is enhanced. 
Also, since the swing doors 236 are employed instead of 
the cylindrical inner wall 130 of the second embodiment, 

25 no passage such as clearances 252 in FIG. 6 is created 
between the adjoining compartments 92. Therefore, there 
is no possibility of an inconvenience of a cross 


contamination between the two or more compartments 92. 
Although in the second embodiment, it is not easy to 
clean the inner face of the inner wall 130 r the inner 
faces of the swing doors 236 are easily cleaned by 
opening the door 236. Thus, cleanliness in the housing 
194 is furthermore enhanced. In addition, the swing door 
23 6 prevents its covered compartments 92 from yielding a 
turbulent flow of air when the compartments 92 confronts 
the entrance 195. This fact makes it possible to store 
the wafer cassettes 44 in the compartments facing the 
entrance 195. 

A modified form of the rack segment in FIGS. 14 and 
15 is illustrated in FIGS. 16 and 17, in which a swing 
door 254 merely covering the upper section of the 
segment's opening 220 is pivotally connected to the upper 
strip 226 of the segment 202 for movement about a 
horizontal pivot 256. The uncovered section of the 
opening 220 serves as the air outlet 238 of the 
compartment 92. Upon the storing or withdrawing 
operation of a wafer cassette 44, only the swing door 254 
of the desired compartment 92 is opened, but are not the 
swing doors 254 of the other compartments 92 facing the 
entrance 195 of the housing 194. Consequently, the wafer 
cassettes stored in the compartments other than the 
desired compartment 92 are almost completely prevented 
from contamination by outside dust entering through the 
entrance 19 5. 
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Although in the foregoing embodiments , the storage 
cabinets are described as they are used for storing wafer 
cassettes 44 containing semiconductor wafers , these 
cabinets may be used for storing any other wafer 
cassettes of various types or for any other works which 
require a storage atmosphere of a high cleanliness level. 
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CLAIMS 

1. A dusttight storage cabinet apparatus for use in 
clean rooms, the storage cabinet apparatus beina used for 
storing works which require a clean atmosphere, the 
storage cabinet apparatus. comprising: 
5 a housing having a front wall, the front wall having 

a first entrance for allowing works to come in and go out 
of the housing therethrough; 

air supply means for supplying the inside of the 
housing with clean air so that the cleanliness of the 
10 housing is maintained at the same level or higher level 
than that of the clean rooms; 

a vertical rotation shaft rotatably disposed in the 
housing for turning about a longitudinal axis thereof? 
first drive means for turning the rotation shaft; 

15 and 

a rack assembly of a substantially cylindrical 
structure coaxially secured to the rotation shaft, the 
rack assembly having a plurality of compartments, opening 
radially outward, for storing the works therewithin, the 
20 compartments being partitioned off from one another so as 
to prevent cross contamination by dust thereamong. 

2. A dusttight storage cabinet apparatus according 
to Claim 1, wherein the rack assembly comprises: a 
cylindrical support frame concentrically connected to the 
rotation shaft; a plurality of parallel annular trays 
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5 attached around the support frame at equal vertical 
spacings; and a plurality of radial plates extending 
between adjoining two trays so that every space between 
adjoining two trays is divided by the radial plates into 
a plurality of said compartments. 

3. A dusttight storage cabinet apparatus according 
to Claim 1, wherein the rack assembly comprises a 
plurality of rack segments connected to one another to 
form said substantially cylindrical structure, each of 

5 the rack segments comprising a substantially rectangular 
box-like structure with an open outer end, the box-like 
structure defining one of said compartments therewithin. 

4. A dusttight storage cabinet apparatus according 
to Claim 2, further comprising: a partition wall 
dividing the inside of the housing into a front chamber 
and a rear chamber, the front chamber being in 

5 communication with the outside of the housing through the 
first entrance, the rear chamber receiving the rotation 
shaft and the rack assembly, the partition wall having a 
second entrance for allowing works to go between the 
front and rear chambers therethrough whereby the rear 
10 chamber is in communication with the front chamber 

through the second entrance; and transfer means, disposed 
in the front chamber, for transporting works between the 
first entrance and rack assembly. 
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5. A dusttight storage cabinet apparatus according 
to Claim 4, wherein the transfer means comprises: a 
vertical guide rail rotatably disposed in the front 
chamber for turning about a longitudinal axis thereof; a 
5 slider member slidably connected to the guide rail for 
movement along the guide rail; a'hor i zontal arm extending 
horizontally from the slider member, the horizontal arm 
being of a telescopic structure such that the horizontal 
arm is horizontally extensible and contractible ; and a 
10 clamping hand, attached to the distal end of the 

horizontal arm, for releasably clamping the works. 

6. A dusttight storage cabinet apparatus according 
to Claim 2 or 3 , wherein each of the compartments has an 
air inlet in communication with the air supply means so 
that clean air is introduced into each of the 
5 compartments through the corresponding air inlet, the air 
inlet having an air filter for filtrating air passing 
through the air inlet, and wherein the compartments are 
provided with means for covering upper portions of the 
openings of the compartments so that each of the lower 
10 portions of the openings serves as an air outlet for each 
of the compartments. 

7. A dusttight storage cabinet apparatus according 
to Claim 6, wherein each of the compartments has upper 
and lower inner faces, wherein the air inlet is formed in 


the upper inner face of each of the compartments so that 
air flow in each of the compartments is driven downward 
to the corresponding lower inner face, and wherein the 
lower inner face of each o'f the compartments slopes down 
to the corresponding air outlet so as to smoothly guide 
the air flow toward the air outlet. 

8. A dusttight storage cabinet apparatus according 
to Claim 7, wherein the covering means comprises a 
cylindrical inner wall concentrically surrounding the 
rack assembly, the inner wall having: a third entrance, 
formed in that portion of the inner wall adjacent to the 
first entrance of the housing, for allowing works to go 
therethrough; and a plurality of apertures formed in 
those portions of the inner wall in front of the 
compartments so that the apertures allow the lower 
portions of the opening of the compartments to be kept 
open . 

9. A dusttight storage cabinet apparatus according 
to Claim 7, wherein the covering means' comprises a 
plurality of swing doors, each swing door being pivotally 
connected to the rack assembly in such a manner that the 
openings of. one or more of the compartments are opened 
and closed by the pivotal movement of each of the swing 
doors . 
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10. A dusttight storage cabinet apparatus according 
to Claim 9, wherein each of the swing doors has one or 
more apertures for allowing the lower portions of the 
openings of the corresponding compartments to be kept 
open . 

■ « » 

11. A dusttight storage cabinet apparatus according 
to Claim 10, further comprising second drive means for 
pivoting the swing doors. 

12. A dusttight storage cabinet apparatus according 
to Claim 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 or 11, wherein 
the first drive means comprises a linear motor consisting 
of: an annular secondary conductive body coaxially 
attached to the rotation shaft; and a plurality of 
primary coils disposed in the housing in such a manner 
that the primary coils confront the secondary conductive 
body . 

13. A dust tight storage cabinet substantially 
as described herein with reference to and as illustrated 
in any of Figures 2 to 17 of the accompanying drawings. 
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